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[0002] a iivM37-y^(coi4) sk'w^^&.mmt^m^m^ms^(Dmi^^^'r^sk 

Advanced glycation end products(AGEs){iii5jfiL)^{3:j;oT4o$^ jfiLW*3J;TJ^-?r<^ffi 

u±-:f^-:^mcxmmim^ox\^^?>tnK.hti?>m!^m':scm3^4Rxj^5)o 

[0003] m^m^^^(Dmnii. mm^mMm^mi^m&fm (gbm) <Dmm^xxfm 
m^mn (ECM) (Dm±i^xoxwi^niirhn^o coim^mi^m&mmm:^xxj^ 
mm^mMm±(D^wm^^^x$>^(Dx\ comm^m<Di^mK:i3\, ^x^(o 

y/vi^:7hT5/-fe^{cj;«9,7|5^(Z)i5^:x/-?i^;5SAGEs^(0#i|{;:J:«9Coi4/iSf|^$tt5 



BEST AVAilj^BLE CDFY 
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#fF:Scmii(Ai). #^#fp:ft:mi2(A2))o 2^(D^^>'hm^tAyif(D^^i^^m 

sk/bm^Mmmmih (pdgf) i!)^:^'^:y^^M.ms^(Dmwi:'^ms:mm^xh^m 

mn vivo-Ctjin vitro-et>^$tT.TV (0^W:Xmi3 (A3) . ##^:ft:ifel4 (A4) ) 

:ft:mi5 (A5) ) . a^W^T^/v-e^j^v ^T*:^«i:«g>fkoit®:5set;5 (#^fF:5:m 

16 (A6) )„ yiyhcD^^mi^^^^r^MZ^^XPDGFizM'r^^miTii^^^-^l.fz. 

m? (A7) ) . ms^mm<Dts\imii^^^i^^tmm^i!\imir?Mmm^tAy}f^hti 

[0004] :The Diabetes Control and Complications Trial Research Group. N. 

Engl. J. Med. 329, 977-986(1993). 

^^WXflkZiVK Prospective Diabetes Study (UKPDS) Group. Lancet 352, 
837-853 (1998) 

#4#fF3tj|^3:H. Vlassara, et al., Proc. Natl. Acad. Sci. USA 91, 11704-11708 
(1994). 

^^WXI^^'.M. Brownlee, A. Cerami. H. Vlassara, N. End- J. Med. 318, 
1315-1321 (1988). 

^WWXtBk5:T. Doi, et al., Proc. Natl. Acad. Sci. U S A 89, 2873-2877 (1992). 
0WWX1sk6:H. Vlassara, et al., Proc. Natl. Acad. Sci. U S A 89, 12043-12047 
(1992). 
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^^WXWiM. S. Huijberts, et aL, J. Clin. Invest. 92, 1407-1411 (1993). 
##fF:4:i^8:S. L. Park, et ah, Nature Med. 9, 1025-1031 (1998) 
##fF:SCife9:L. A. Bruggeman, P. D. Burbelo, Y. Yamada, P. E. Klotman, 
Oncogene 7, 1497-1502 (1992). 

##fF:fi:i^lO:N. lehara, H. Takeoka, Y. Yamada, T. Kita, T. Doi, Kidney Int. 50, 
1166-1172 (1996). 

##fF;Sri^ll :Fogo A, Ichikawa I. Evidence for the central role of glomerular 
growth promoters in the development of sclerosis. Semin Nephrol. 1989 
Dec;9(4):329-42. 

##fFj5:Ml2: Striker LJ, Doi T, Elliot S, Striker GE. The contribution of 
glomerular mesangial cells to progressive glomerulosclerosis. Semin Nephrol. 1989 
Dec;9(4):318-28. Review. 

4¥WWf^^1^1^:P\oege J, Johnson RJ: Multiple roles for platelet-derived growth 
factor in renal disease. Miner Electrolyte Metab 21: 271-282, 1995 
#^#fFj!tfifel4:Doi T, Vlassara H, Kirstein M, Yamada Y, Striker GE, Striker LJ: 
Receptor-specific increase in extracellular matrix production by mesangial cells by 
advanced glycosylation end products is mediated via platelet-derived growth factor. 
Proc Natl Acad Sci USA 89: 2873-2877, 1992 

#^#f^^jfiCfifel5: Barnes JL, Hevey KA. Glomerular mesangial cell migration in 
response to platelet-derived growth factor. Lab Invest. 1990 Mar;62(3):379-82. 
#^#fl^:5:S^16:Floege, J., Bums, M. W., Alpers, C. E., Yoshimura, A., Pritzl, P., 
Gordon, K., Seifert, R. A., Bowen-Pope, D. F., Couser, W. G., and Johnson, R. J.: 
Glomerular cell proliferation and PDGF expression precede glomerulosclerosis in the 
remnant kidney model. Kidney Int. 41: 297-309, 1992 
###^:S:ifel7: Johnson, R. J., Raines, E. W., Floege, J, et al: Inhibition of 
mesangial cell proliferation and matrix expansion in glomerulonephritis in the rat by 
antibody to platelet-derived growth factor. J Exp Med 175: 1413-1416, 1992 
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[0005] mm'mi^^mt^m^^^<D^^^mmx-h^o wm=^'7—^^>nskwmis.m^ 
s6^^i-^o ivm=^y—y>(7)m^m±i^WMmi^<>x\^^^mw 

S^i^Mt^Mi^m^t(Dmi?^mW\^X\^ ^^♦^in vivo^n ^troX^i-^t^ @ &i}t 

m^mir^mM(om^^^mmir:6^th s eti^-r^o $£>i--^fc. mit^h 
[0006] >^^m^M. wm=^'7—^>'(Dmmm^KmMmi^-:>x\^^mmtvxsm^di^ 
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Smadmt;?ALKl(^^m^5^^^^mi^)^^^?5:JJ)^ofc:l^t>BtlibfCo Smadl 

Col4) OigjUmm/i^Smadl J;«9^^pgS$tbTV ^:5*^^bfCo ^m^\^^\ ^T. 
*^0>g#^{OTGF-B^fCj;^?£ti^k^|5i.*i-^PDGF i8 (APB5) 1^^ 

JB^*^^g!'fb<DM:*r^|8fipLTV>^*^in vivo^in vitro-e;^LfCo 

t^—- IllO^Mi^(;iJ;o-C^^$tbfCo Thyl GN^C*3V^•rp<i^:^=¥e7 
i>.^ijaoit5iti:Col4<©^m}*6 0 g-eSA^/^ofCo Smadl. y:/^'fb 
SmadKpSmadl). y>'^<kSTAT3(pSTAT3)t;i*fi-S^^mi^^fe§rtT/^of::Jj$^, 

yto ^^^^^OpSmadl<0^m^*Thyl GNOl 0 a j;«9±#L. ^?p!#4 0 @ iC:^A^/<C 

d^UfCo Smadl, pSmadl, pSTAT3(7)^^t>*fcAPB5(?5l^-^(ClJ;«9|^Stbyb:^TOJ3^ 
^V^-e^ic{^:M^i>L-CV^fc„ APB5^5a;S{*in vitro-epSmadK pSTATSCD^m^ST^ 

i^>'^!> A^l^-e, K5•:^^^^-^;^f7"W':7'J'^STAT30^A^*Col4(D^m^^^l: \^^T 
^•^fCo rtb^>(D-7^— ^{i, STAT3^Smadl(DSti>fb;5W>^!>AJiS|HJiait5fi^^^;^^ 

[0007] ;*:^8g<^)^^«£AT<^ii«5-efeSo 
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(1) STAT3. y:/^^t:STAT3. SmadK yv^>fl:SmadK Ti^^bf 

(2) ^<*:|^3|SKc*3tt5, STAT3, !;:/^'fbSTAT3. SmadU y^^^>fbSmadU Ti5^^lf 

(3) STAT3, !;:/^>fl:STAT3> SmadU y:^^>fkSmadK Ti^^lfV^W^^^"^" 

(4) STAT3. yv^>fkSTAT3. SmadU y^^^kSmadU Ti!7^\f>^^^m^i — 

(5) ^i^m^^i^:^. Smadl^tJ«/'X^*Smadl^^4>^k^tffl^*«i^®<^^m 

(6) ^i«i:K3|Sf^;l*5^t^^ Smadl^U?/X{*Smadl?St^'fl:f^^^Wi-§i^«0|gm 

(7) Smadl^t;?/X}*Smadl^mi:{'^ffl^W-r5i^®(D^m^iiy^-rSfcJC)(7)S^ 

K 

(9) STATS, y^^>fbSTAT3. SmadlRmi^m^\:.Smadl^^h^j:^mXy)m^^tl^ 



wo 2005/026344 



7 



PCT/JP2004/013124 



(10) STAT3, y^/^^bSTATS. SmsidlRXfVl^mitSmeidl^^hts:^m^^mi^^n^ 

(11) STAT3. y>'^>fbSTAT3. SmadlS.TJ?y>^'fbSmadl;Ji^^)J^jJ^i^J;l9^^^$tl^ 

(12) STATS. y^-^>fbSTAT3. SmadlS.-0«y:/^>fbSmadld^e>/.e5ffi^ 
J;«9M^$ttS^i>?^^<t^iamco2^«(D|ll^^«]^J-r5;ii^;6*^^l«iJ^-r6rt$r^ 

(13) STAT3. yi^^>fbSTAT3, Smadl^TJ«yi^^>ft:Smadld^feJ^e5«^ 
J:^9^iR$^^S^i^/^<^^la^o^^®(7)|§^^«I^Ji-^^>^;{l^?^^i3J^-rsr^;Sr^ 

(14) mk^^'M.tiK STAT3. y:^^>ft:STAT3. Smadl^t)«y^^^>fkSmadl;5^b'fe^# 
i9^i»^^n5^i>/i<^:t>iaiS©i^®(Z)|gmSr«i^J-r5d^d^^5i^J^-rsr^Sr^ 
tf. aiivS=i^-y>'<^liim«]®J{^*^?&#j«^l^5£-t-S;^«feo 

(15) STATS. y>'^>fl:STAT3. SmadmW>-^^bSmadl;6^^^cC6S¥J;«93ltR$ttS 

(16) STATS. y>'^>fbSTAT3. SmadlS.-a5yi^^'fbSmadl*^b?'i5I^J;«93l^$tL5 
^^V^<i:t>lS^(Di^«0^^^aiJ^i-6fci6(7)^m^tf.*fiaJ3^^-ehy5/i5^^0ii 

(17) STATS, y V^>fbSTATS. SmadlS.T^y:^^>fkSmadl;&^^)?5iSl¥J;l9)S^$*L5 

[0008] ^^m\^^^. vs/m^'7—'^i^<D^^mM^\zMmmi:><>x\^^mm.t\^xsm^dit^ 
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xy^^^yv. mM^'^v'^y^:^(DmMmm\^^wmm^w\^'r^:^mRxy^^^yV. ti: 
hmzL a i\vm^y—^>(D^m^m^mwm'M.^m'&'r^:hmmy^^^yVtim 

[0009] m\^SmMZ.^V)Co\Azfri^—^—iimmt^iX^^t^^'to (A):AGEs#^ET*y5: 

'^^ly-^^^WWi'kn^iiofz.o civ-l^^— :7(c:>^-f5::/^-r-^— ^fflv^-CPCR^^T 

J^^ofCo 3lHli^t)3gUT/.tofc^i^(D5t)<01IeI<Di^;^^^i-o (B):CIV-l-LacZWJK 
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m2lACEs-^(DmnKX^'$^^^5.^y^ lC^lt)t-SSmadl^m2r:^t-o (A): AGEs^fc 

«BSAf;i#Sbfc^ih:^^^>A^JiS(75Smadl^Col4mRNA^m<^SNF6^^'fb^RNase 
protection assay-C^fc, AGEs^(DWm^^J:^BitSm&dl(Dm^^^i^^i^jCM 

(B):AGEs*y5:{*BSA#?iT-C72NF^x 120mmm^\^it?i^>^'^J>.mS^(D-^^^ 

-e72^r^i^^$tLyt^<DSmadl^pSmadl^!>a:;^i5^:/>^C25/h-e^fCo ^mWOWu^ 

f3:^fcmm<D 1 nKDj^m^^b^o 

[ia3]p<i^:/=¥^7AjisHJ|&(C43{tSSmadll;i^i-S#M6<JTV^-fe>-;^:^y=?<?? 

•To (A):72NfP^(?5AGEs^S^, ^i^>'^!>-^^Ji^{4Smadl{c:^i-§T^-^-fei/>^:^y 

*fc{*4^;^-r5/^;^-y=f (^M)-ei6NpP^^iffibfco r>^±:y:^:tv=ix-mim^ 

febfci(biue)„ 3mmy)M\j{f^j:ofcmm<Dim<Dm^^^'ro (b):ages#^^(D7^ 

^^AbfCo 3IiIi^«93gbtT^^ofc||®^(Z)lIlI(7)^m§r^-ro (C):SmadUCl^i-5T>' 
^•fe>'>^:^y=ff:iSmadl0^m/LJi^Pi.Wi-5;6S, |^^{J:Col4<D^m:a:ii1j|l.*i- 

[|l|4]Smadl irALKl <D^m^^^#!tt WJmt^t hT'lt mbfc»g;l:^^-ro »mJ)H5«?iJ 
. #^36t^?ra3^J<D^^(*:tr^Smadmi4i^^iALKim#:^fflV ^T^^mi^^feLfCo 
* ^#:-e<DSmadl ^ALKl (7)^^(*^m?ra-Cf*® ^ izM^ htltlft^ . ^m^mXft 

[|g5]AGEs#^£T^CTi§#bfc:^1^^^e7^^Ji&^Cdott'5mRNAO^m*^BSA# 

[|1|7]TGF- jS t^^'r/H^^^m^&0mWLTX(DBMP2^XX)^BMP4i^^^y<i!^<Dmm.^ 
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[ig9]Thyi GN^5/^^stJt*^^4<D^i^^^di^•^i^SM<^ii5g^7{1^>'^¥^7i^^i^<^^^;:k: 

^^^^M.(Dm$.tCo\W^'m:m'Pt^fz^ Thyl GN{**^^-ePDGF-B^i:PDGF 

A-C:PAM. D-F:ColIVG-H:PDGF-B^, J-K:PDGF)3 A, D, G, J: jE^M 

myyV. B, J:6 0 @ (D^mMWc7-yV. C. F, U L:6 P S <DAPB5^g$tbfc^ 

[|giO]Thyl GN{C*3(tSJSai^^e<j/j:^^l:^APB5l^^O^:^<D^4o A:^^f*:jN»J}& 
Thyl Cnm'^n,^Mi^mMWi(DmWn.hfl^o B:Thyl GN<DPCNA|^tt^Jia 
1^ APBS^a^tb/c^^'h^^^^^^OPCNA^ti^il&^fiifOM^jK-r^hT'^i*^ 
(3:i^{i>bfCo C:7<i^>^^!>-6»S«(Z)^i5ito 6 0 S<7)Thyl GN^5/h-ep«iJ-:xd?l>AS« 

<^ii5it:^s|^^$tLfc„APB5^*#ilS^'1'>'h-ep<i^v:^!>^s«<©^t5it^^:t^-^^ 

^i'^^iir/co DtlvM^t^— yVcD^mo *ffl^l^T1*. Co\m^:kU-^^-^:y^^J>^mML 
-e3^v^^^4i:/^ofco APB5}iCol4(D^m^Wic{;i^^ii^$-BrfCo *P< 0.001 vs. ^ 
flSP. * *P< 0.001 vs. APB5#M3S^H*J-flSS^ 

[|gil]Thyl GNl;i*3(tSSmadl. y:^^>fbSmadl. T^mtS'YNTZ<D'^mmmt^yk 
feo Thyl GN72/hO*^#:(D:^Smmt:^^fe-eSmadU y^^>fl^SmadU T^Mit 
STAT3(D^m}*ll<-<#-h#^^bfCo Thyl GN-ey:/^^kSmadU*;^i:|^C^Bf I- 
M^(cmJC)btl.fCo J^Bb^m-i.^n^fUDmMti^WL'P^^tz.hU'^ A-C:SmadU 
D-F:y:^^>fbSmadK G-I:y:^^>fliSTAT3. A. D. C:lE1^MmJ-yY. B. E. H:6 0 
S <307|c^gThyl95/h> C. F. 1:6 0 @ (DAPB5«^5/h 

[iai2]SmadU pSmadK pSTAT3^^(^^^-fc.=3w- Thyl GnyyV(0^ 0, 1, 2, 4, 
6. 12 0 n(D^my\\^. Smadl. y>'^'f[iSmadl. y>'^'fbSTAT3{e:^i-5Jn:(t:t:ffl 
V>fc:fe^mife^fe/5SfT?'^t3tbfCo A: Thyl GN-e<7)Smadm^ Smadl^m}*6 0 @ 
•r^m:ktti:^. 12 0 ST^^fc^LfCo B:^^#:|fflil&^#:l'>^j-i-§pSmadl^'t4^iia<7) 
fJ-^OiS'^i^n— pSmadlO^mf*4 0 g -eS;^i:^ceo/Co C:pSTAT3^^<^i5^^ 
^3-;^„ptf->'df^>A^^OpSTAT3|H4|f|5:9'<^fiJ-^{*6 0 g*-CJi;k:U 12 0 @ 
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•VitWVfCo *P< 0.001 vs. MM^. * *P< 0.001 vs. 

[EI13]SmadK pSmadU pSTAT3^mt-:feft^APB5(D^^o "^^BM^^tSmadl. 
B:pSmadl<^|g^ C:pSTAT3<D^^ *P<0.01 vs. APB5^*{l3gjgelL=3>'hn— /V 

l.1to *P<0.05 vs. MM. * *P<0.05 vs. PDGF-BmWi^^iffcMM. B:APB5<^ 
^*DlJ:J;9pSTAT3. pSmadU Col'i^^^^ii^a^m^ilt^WP-Vtt^^^ir^^^^^^x:! 

[lal5]3ft^^^A$tbfc^i^:^=¥^^7i^^JiS^O!>al;^i?:^^'^>^h0^j^^,pSmadli: 
Col4^:^/-?^(D|§m{*K5":^^h^;!5f-7"^^'fcSTAT3(cj;9^i!>L:^Co amcD^iiL^ 

[0010] 1. ^mm'^'^^^(n>m^-)3mstx^^yv 

ifm^ :fc^*^|i^3|Sf lJ:*3{t5Smadl^t;«/X}*Smadmti>ft:f^fflSr*t- ^i^K<^ 
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[00113 ^fe#:^3N-{*. smadmxj^xxmmadmm\^i^m^mir^mM7imm^ti^^^^ 

[0012] Smad{*lit?LIS-Cld^b9*-ei^^$tl.T*3t). Smadl}^#?i^J^i?>'y-?i^ (BMP) 

i-/U^m^(D—m.tVX^htlX^y). BUPitT^^\f>^m^^^—if2. 3. 6( 
ALK2. ALK3. ALK6) ^^VXm^M^^^^^mWir ^(Zmisen A. et al.. FEBS 
Letters 546, 2003, 133-139) » BMPv'^/-:h/l-^4#M6tJ(-M*:>SSmad{*flfe(CSmad5*3 

xmi!>^h^o mi^TGF- $ yT-^^\f:y->i!f^/vtmm^i^mt^^t^tix\^^^smsLd 

Sm&d2tSm&d3f)^mifhtl^o ^io. Smadlf^. P%m.Mm^XXJ^^MiSLMmm 
X\rr'^^\f:^^^WW^-i'—^l (ALKl) ^ifM^TTGF- jS <Diyi/-^/k^^^L^ 
6^jtfe^<^ife^Mg5^fT5*t>Kb;5^f3:$ttTV^§(Goumans MJ. et al., EMBO J., 
2002, Apr 2, 21(7). 1743-53) » irfi:i:>^. Smadlilr^mbi-S*{Cj;«9^6<Jjt^^ 

(^^^PMS^fT'^e5v'^/■:^/^'e3^^{i^/^^>cD^b-CBMP^i:TGF- jS ^02a«9;55 

[0013] rsmadifif tt>fbf^ffl ^^-T^mMi Smsidl^f^m^[:'r:S>^t7!)^X^^mMXhtl 
i-£X<. T^^^tfV^^^$:#dr-:^--€l (ALKl) . Ti^^lfV^^fls^t=¥^— if 3( 
ALK3) <D<t5(-li:g!6^t-Smadl^^tt>fki-5i^®. #?^^^>'^-«i5^(BMPs)<D J:5{-T 

i^^if:x^^<*::^-^---^(ALKs)^fi&mbi-S^i:lcj;«9ragf6<J{-SmadiSr^ti>fbi- 

ysmadi^mi^-r^i ti-i, smadKD^v^mm^T^mitir^w-^xxj^y'^r^nmf^ 

[0014] Ti^^}f:y^mi^m^^—'^1 (ALKl) f*. TGF- jS yrVJ—(Di^>^<^Km^'r^ 
typell/'fe^^iJ'— Olo-efe<9. SmadlS^^^4{b-r^f^ffi^^^o^^;5S^btV-CV^-5 ( 
Chen YG, et al., Smadl recognition and activation by the ALKl group of 



wo 2005/026344 



13 



PCT/JP2004/013124 



transforming growth factor^ jS family receptors J.Biol.Chem. Vol.274, No.6, 
3672-3677, 1999) « ALKl^*th-e^*M^ ikm\^^mS^X-^<m^VXm. 
ALKl(D^MttOsler-Rendu-Weber3mi^P^bTtj^e)tt5i5?^>^23t^tilHjfe14^ 

T^^lf:/^W^|c#^-t— ^3(ALK3){*. giJ^BMPR-IA-e. Ti>'^li'V^^#:# 
if 3 (ALK3) . BMPyrVJ—<D^>^<i^lZf^^'r^typelU±^^—(Dl-DX 
±}}:^—^]^:t^:ym(DU±:f^—X-h^o BMPsi^'^b/cALK3{^, 

[0015] 'i'?^^i5'>'/'?^(BMPs)f*TGF- jS ;^—y<—^TVJ—(D—mxm. 'Wl^^^i^V^I^ 

't'K^;6-^>^^u mm. ^m. nm<Dzmm^mxM^^Mo mm. ^m<Dmt 
^m<D^m^^t^i^(Dmj^<Dmmimm^fcit.mm(D^w\^m<>o in vivoxi* 

'^^:^Xmm(D^mM\Z.m\:ii^h^tm^^nX\f^^o (Martinez G, et al. Int J Dev 
Biol. 2002;46(4):525-33)o 

\^--m<7)Smad^:y^<i^^^m-^mwj:^m^^fc\.x\^^^o 
[0016] ^^M. m^m^mm(Dmm^xx^mmia^Mskm^mrTGF- & /jsalksst^l 

TSmad2*3j;U?Smad3^fi^14'fkb a l\wm^y—'^:y'^i>ib^tir^mM9\--^V})iy^:^ 

^i©PJ^^M^^^i:S;^^BJ^;Ii!l<0]^:65||]gbTv^5^#;t^t^.rv^fc/6S(Ji^ h. et 

al.. Kidney International, 63, 2003, 2010-2019) . ^W^f*i^jfiL)^5yt^Tl-*3V>-C 
Smadl^^LT*lflJia^-^hyixi^:^Oig|IJM^^t>/ce)i-^ji&;6S#^ii-§ri:^:^J^T 
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[0017] sm&diRxji^y^x\t.smiidmm[:i^m^mir^mn<D^m^. mmi^^/^iirti:^^ 

mRNA^m^'r^tX\^\ m^ti:-:^9^^—M\^. mx.\t. NCBI Refseq-r— ^5?^— ^ 
(DNM_005900COt:hS5l$OSmadl(^mRNA(DigSga^J(gE^J#-^l). NCBI Refseqy^ 
— i5^^— >?.(ONM_000020(Othft^OTi^^lf>'^^{$:il^-^--'^^10mRNA(D:^S 
BB^J(BE^J#-^2) . GenBankT^— iJ'^— J^OACCESSION NM_001200 VERSION 
NM_001200.1OBMP2(^mRNA(^ii^BB^J (BB^J#^3) , GenBa.Tik'f—^^—:^<D 
ACCESSION NM_001202 VERSION NM_001202.2(DBMP4(DmRNAcO±&SiS^J (SB 

Smadl<DmRNA^#M6<J{e:ii<iii-SRT-PCR{c:ffl V >S>';i-!7— K:/7>r-v— : 5 * 
-ACTACCACCACGGCTTTCAC-3 ' (iS^J#-^5) , ])y<—:^^'7^'^— : 5 ' 
-AATAGGATTGTGGGGTGAGC-3' (ia3?!j#^6) 

ALKl<DmRNA^#Me^{Clii|ig"r5RT-PCR(c:ffl V >57;^-!7— KlT'^^-v— : 5 ' 
-ccgtcaagatct tctcctcg-3 ' (BB^J#-^7) ^ V^^—^^Zf^^-^— : 5 * 
-tcatgtctgaggcgatgaag-3' (iH^J#-^8) 

BMP2<^mRNA^i|#M6^ tilii*e-f--5RT-PCR(Cffi V ^<57;i-r7— K^^-f-^— : 5 ' - 
cccagcgtgaaaagagagac-3 * (BB^J##9) ^ U^'^ — ^^l/^'f ^ — : 5 ' - 
gagaccgcagtccgtctaag-3 ' (iB^J#-^10) 

BMPA(DmRNA^!f^mm^mUir^RT-PCRizm V ^S:7;^-r7— K:7'^-r-=e— : 5 ' - 
tgagcctttccagcaagttt -3' (iB^J#-^ll). V^<^::^-^'74-^—:5'- 
cttccccgtctcaggtatca -3' (iB^J#^12) 

mRNA^m^\^X-hX\\ m^^J:-^^—zfn. mK.lt ^ NCBI Refseq'f—^^—:^(D 
NM_005900<Dthft3f€<^Smadl(DniRNA<D|lL^gB^J(BB^J#-^l). NCBI Refeeqy^— 
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^J(ia^J#^2) , GenBank-r— :^<^ACCESSION NM_001200 VERSION 
NM_001200.1<7)BMP2OmRNA<D±&Sge^J (iB^J#-^3) ^ GenBank-r — iJ'^— 
ACCESSION NM_001202 VERSION NM_001202.2<DBMP4<DmRNA(^i&^E^J(iB 

[0019] ^^/■?:^®ix^/v-c<DaiJ^{3:ov >T}*. . Smadi iziMir^blni^RX^XXit 
Smsidmmti¥m^mir^mMi^M'r^^i^^my^\ ^a^:^^>yviryK elisa* 

[0020] SmsLdlRXJ(XX\tSmadmm\:i¥m^m-i-?>mM(Dm^^m^ir^t\^. Smadl 

Rx:^/'xmmadmmti¥m^m'r^mm(Dmm<Dmm^^m'r^^t.smadm 
xfxxmmadmmti¥m^m'r^mm<Dmmm^^m'r^^t^^-^ir^o 
[0021] ^mm^x<o. mmmi^wm^^mir^^t7;)>x^^o irfj^i^tb. smadi^tu^/x 
mmsidimmti^m^^ir:5^M(Dmmt.mmmi^mm(D^m^^iro m 

[0022] -kfc. i^x<o. mmm^m^<DmnmRxj^yxnmm<D^^m^wm'r^ 
^ta^x^^^ -r^jiibib. sm&diRxj^yx\-ismeLdimmti¥m^mi-^mm<D^m,m. 

.m^<Dmmtt^>KSmadiRxfxxmmsidmmti^m^^ir:6i>iio«(D^mM7:)^ 
[0023] m^m^'^mtit. mi^mj:mjkmvtmi^xv)^\^m:L^Mm^hskm^W(D-' 



wo 2005/026344 16 PCT/JP2004/013124 

[0024] ifi^. Mmm^±ikmtm. mm.\m^mmi^mA^M^-::^<Dmmm(D^^ 
fj^mmtfj^-ox^^^o (B^^0^55^'i997^mn'^m^mi (D) 

[0026] Smadm-a?/X«:Smadl^14>fkf^ffl ;lr^'t-S#)®<?5|§m^S«^^SfcJ?)Of*^(D 

yyi5^^Xi-5r^;65-e#5y^n— >^,Smadl^^4'^kf^ffl^Wi-^^^«<^mRNAO- 
$|3Xf^^§i5<^^^^^C#M6^^vl^N^:/yi5^-rXi-:5ri:;55-e#;5:/l:I— Smadl KM 

i-^^^>smadi^t^>fbf^ffl^Wi-^#»K(-^i-5^#:^.?^*^#ff^:i^355-e^So 

[0027] :$i^m(D^^yhit. ^hi^. jJ^fe^S^^. DNA^Kypt^— RNase-free water. >^<y 
A/-C>bJ;V ^ imm^^/^X^7^-^—M^m^ ^TSmadmu^/X^Smadl^ti'fbf^ 
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[0029] SiJ(Z)^#{c*3VNT. ;*:|iM<D^5/h{i. $e>ic, mm^tifc-i^w.^^ 

^(m^lCiottS, STAT3. y:/^^bSTAT3. Smadl. y:/^>fkSmadl. 
"Ik^^^Wm-W:^. Light Chain Disease (L^i5b^#!), i^U^^iJ^o:/ 

mm^x\^^-ii^m:m% 'mm-mt^n.w^'^^. m^^nwm.^\Lm. ught chain 

Disease (L^tfc^^f). HIVM^W2^8. 
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Dissei^) K=^'7-y>m(Dmm^mm<7)mM7!)>mi^(t>fh^^m^\^^% ^mm^tit 

[0031] ^im^i-i. STAT3. •Ji/^>fl::STAT3. SmadK V>mitSm&dU T^^\fl^^mW 
[0032] STAT3{*^ signal transducer and activator of transcription(STAT)^>'>'^:J^<Dlo-e 

fi^m\^^y)mmt-^fvb (y:^^>fbsTAT3)o 

y ^^fbSmadl fi. Smadl<D-fey :/^S;iSy ^^^t:$4x^-|>^>ft^$tbfct^S(Ot>(D-T?*> 

■ho 

[0033] STAT3. i;v^>fbSTAT3. Smadl. y:/^>fkSmadK T^^\f>^mmk^'i-—'^U 

^imm(os^n<D^mt. ^^i/-</^(-r^cC*p-^. mRNA<^^m) 

[0034] ^^W^/V-e(??aa^t^:oVN-r{*. :^flcf^3|Sf;Ji^b:^RNA^ttttlb. 

— >I^^SrfflV^T. RT-PCRlc:j;«5^ STAT3, !;:/^>fkSTAT3, Smadl, yv^^fbSmadl, T 

e>^.c5I^J:«9^J^$tvSii^^K^t>lffiil<^i^KOmRNA^Sy^i-:5i:J;v \ jg^^fc^'^ 

^r-^— *j-f*. '0»J;t{^x NCBI Refseqy^— iJ'^— ;^ONM_139276<7)thS5l50STAT3(D 
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mRNA<7)JtSSa^J(BE^J#^19). NCBI Refseqy^— iJ'^— ;:^<DNM_005900Ol:bS 
3l5<73Smadl(^mRNA<^)l^SiB^J(BB^J#-^l), NCBI RefseqT^— iJ'^— 
NM_000020(^llh * M(DTi^^\f^^^mi^^^i-—^l(DmRNA(DmMmn (ia^J# 
^2), NCBI Refseqy^— >^<DNM_004329(Dfch^5(5<OTj^^fc':/^^#:^dE-^ 

^3<Z)mRNA<DltSBB^J (iH^J#-^20) . GenBankT^— iS'^— ^(DACCESSION 
NM_001200 VERSION NM_001200.1<DBMP2cOmRNA(7)l^XBS^J(iB^J#^3) , 
GenBankT"— i?"^— ^OACCESSION NM_001202 VERSION NM_001202.2(DBMP4 

STAT30mRNA^#M6^(Clti|igi-;5RT-PCR;^ffl V ^§:7;^!7— K:?"^^-^— : 5' 
-agatgctcactgcgctgga-3' (Sa^J#-^21). Vy^—y^y^^-^—id' 
-tccaatgcaggcaatctgtt-3' (iE^J#-i^22) 

Smadl (DmRNA^#M6*) Ki^UirmT-PCRKm V ^S:7;^-!7 — K:/^^'^'— : 5 * 
-ACTACCACCACGGCTTTCAC-3' (iE^J#^5) . :5' 
-AATAGGATTGTGGGGTGAGC-3' (IB^J#-^6) 

ALKl<DmRNA^iRF^6«J{Ciii|iSi-i5RT-PCR{e:ffi V >S:7;j-!7--K>^7'^-9'— : 5' 
-ccgtcaagatcttctcctcg-3' (iE^J#-^7), ]}^<—:^'^^^-^—:5' 
-tcatgtctgaggcgatgaag-3* (iB^J#-^8) 

ALK3<DmRNA^#^6<) Km^ir^KT-PCRKm V ^'5:7;j-!7— K>^9^-^— : 5 ' 
-tggcactgggatgaaatca-3* (iB^J#-^23) . y^^— :5* 
-tggttacataaattggtccga-3' (gE^J#-^24) 

BMP2(DmRNASr#^6^{C±ii|iif ^RT-PCR{;iffl V >;5:7;^-T7— K:/^x('-x'— : 5' - 
cccagcgtgaaaagagagac-3 * (ga^J#-^9) . : 5 ' - 

gagaccgcagtccgtctaag-3' (BB^J#^10) 

BMP4<Z)mRNA^#M W l^lttl-t-^RT-PCRt^ffl V ^-5:7;j-I7— K^^^-v— : 5 ' - 
tgagcctttccagcaagttt -3 ' (ia?a#-^ 11). U^^— : 5 ' - 
cttccccgtctcaggtatca -3' (@B^J#=-^12) 
fe5V^^i, ;fe^mm^b^RNA^**WU. Ji^^J^>^^-:/Srffiv^-C. y—^l^y^^ 
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^fV^^-^—iyal^mi^X^, STAT3. y^^^>fbSTAT3, SmadU y V^>fkSmadU T^^ 

NCBI Refeeqv^— t?^— ;^ONM_139276(DfchS5R<Z)STAT3<Z)mRNA 
<7)J^SBB^J(ga2?!l#-^19), NCBI Refeeq-r— i?^— ;^(Z)NM_005900(DthS5l5<?5 
Smadl<DmRNA<DilaSiH^J(@B^J#^l). NCBI Refseq^^— ;5^(DNM_000020 

NCBI Rekeqf—^^—::^(DNM_0Q4Z29(D}iymM(DTii^^\f>^S^WU^^—'^3 
(DmRNA<DMMmn (Sa^J#-^20) . GenBank7^—i5'^—^(D ACCESSION 
NM_001200 VERSION NM_001200.1(^BMP2OmRNA(D:^SgB^J (@a^J#-^3) . 
GenBankT^— P<><DACCESSION NM_001202 VERSION NM_001202.2<DBMP4 

[0035] iJ^i/z-^i^KW-^/V-eoSU^tiloV ^Xn. m^it. STAT3. T^mitSTATZ^ Smadl. 

, '>ai>?>i5'^:/n5/h. El.lSA'^fz\t:^'mm.mt^^m^ti:t^<D:}jmX\ STAT3. 
^^kSTAT3. Smadl, y^^-fbSmadU T^^}^ly^mi^m^'t—^U Ti^^lf ^/g; 

#m6^^ifet#:(-^^^)^m3t-fe^. mm. m^m^j:t^xmmi^fch<D^m\^^xh 
x\f^(mmm)o ^mt. nm}^-^tcit.'7T^yi!7:^^i£if(Dmn^mcmM^tix\^ 

[0036] STAT3. y>'^^t;STAT3. SmadU Vl^mitSmadl, T^^}f>^^Wim^^—^l. 

himm(DmM(Dmm^m:^'r^t\t. stat3. v^^wt^tsTAjz. smadi. v>m^t 
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ts STAT3. y V^'fbSTATS. Smadl. y^^^fbSmadl. T^^if^^miP^^-^—^l 
STAT3, y>'^^kSTAT3, Smadl, y:^^^bSmadl. r^'f-\f^^^m-W^^^—^U 

\^^n^ir^^tti^x^^o irfi:t>^. STAT3, y^^>fbSTAT3, smadu y>-^^b 

-e$>n^^. M^(D\B\mtthi^. STAT3. y^^^>fbSTAT3. SmadK y>-^^l:SmadK T 
[0039] ^it. ^^mmti. STAT3. y>'^>fbSTAT3. Smadl. yv^^fklSmadK TiJ'^lf^'^^ 

[0040] ^hK^ :^mm\t. STAT3, y>'^'fliSTAT3, Smadl. yv^'fbSmadU TiJ^^lf>'^ 
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[0041] STAT3. y^'^^fbSTATS. SmadK T^mitSmeAU T^^^yf^^^m-W-^^-r—tU 

^imm(Dmm.(D^^^m^-r^ftib(onm(omt\^x\'t^ stats. y>^>fbsTAT3 

. Smadl. T^mitSm&dU T^^lf^^^Pm^-r—^l, Ti5^^If ^'Sl^^^^^fu-^ 
— if3ja.t;?'i'?l^^i5'V/N°i^d^^/<^§S¥J;«9^^$tL-5^/<^<^t>lSm<^^K<^mRNA 

<Dmmm^\(D!ii^^(Dmi^^ii^mm^mmxt^:^'7-('^-M. stat3. v:ymit 

STATS. SmadU y:x^^bSniadK TiJ'^lfi^^^^:^-^— -^1. TiJ'^lfV^^^*: 

mRNAO— $|5X(i^$|JO^*^tC#M6^iC/N'f^yi5^-rXi-S:ii:;6S-t?#;5:;^n— :r\ 
STATS. y>'^>fbSTATS. Smadl. y:^^^bSmadU T^^f:^^^#:«l^-^ — -^1. 

[0042] DNA5i<yp«^— RNase-free water, ^^y 

A/-et>J:VN(^^l/^/V-e:7'^-l'-^— >IP|-^fflV^T. stats. y^-^^bSTATS. Smadl. 
yi/^'fbSmadl. TiJ^^lf:/^^^^-^— fel. Ti^^lf^^^#:#=3^'^— €3^t^ 

[0043] foSV ^^i^fc. ^^m(D^yh\'X^ . :/n5.^>-i/K^. gfe 

wm. ^yv<D^mm^mfi}£^^A^xh^\^{^a^y^^>-:fnyvmx. STATS. y>- 

^>fl:STATS. Smadl. y^^^^fbSmadl. Tii^^\f:y^^^m^^—^U T^^\f:y^ 
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-^A/-Ct5J;V^(ELISA-e, STAT3, !JV®?>fkSTAT3, Smadl, yi^^'fbSmadU TiJ'^lf 

^^m^X\ STAT3, y^'^'fkSTATS. Smadl, y>^>fbSmadU Ti^^lf ^z^^^^t 

[0046] 3.mmRxjim^mm 

STAT3. y>'^'fkSTAT3. Smadl JlU?y^^^bSmadld>f>7:eai¥J;Di^4R 
[0047] ti. STAT3, V>mitSTAT3^ Smadl^t;?y>'^{bSmadl;6^^^<e^l^J:«9 

L-c-^tf . jifflj!a^-^hy5/^^oiim^^pi.*i-sm^j^ii^i-5o mm^-^hv^yi^:^}! 

[0048] :^mmit. STAT3. yi^^>fbSTAT3. SmeidlRXJ^D>m^tSmadl7!)^hti:^m 

[0049] :j^^<DmMit. mm^ti^x. h?>\^^i-imfikm(DmMti.xm\^^^^t7!>^x-^^o 

[0050] STAT3, y:/^>fbSTAT3, SmadlS.t^y>'^>fbSmadl^^b?^C5S¥J:'9i^^^4xS^i>jfe 
SANE(Smadl Antagonistic Effector)(Raju GP et al., J Biol Chem. 2003 Jan 
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3;278(l):428-437). PDGF/5^^^^#:(APB5). STAT3{z:^i-5Ti^^-fei/><.:^y 
IgGli:<Z)Sll'^i5':/^-?i5'PDGFR-/S /Human IgGl^COS-lJiffliiat*{CTlll^$-1irfCo ± 

'^imumb(Dm-^Mm^v^^'L. PDGFR-i3 (^^-r^fetfr^M^^i-^^jia^MBijL 

fCo APB5l;i(JBb-r. 4^^<©;^lfe(Cj;«9f^^!fe-r^*:56Sprtg/^^PDGFR-j3#M^f*^^ 
[0051] STAT3. y:/^>fbSTAT3. SmadlJtTJ?y:/^>fbSmadld=»e>5:eSPJ;«9M*^$tl/Sii>jfe 

[0052] STAT3> y>'^>fbSTAT3, SmadmU?y V^'fbSmadld^e>?JCS«^J;«9ai^$tl/S^i>Jie 

^v—vti:^\z.x.oxh^f^^tK m^\t. ^KK^^'r^m^\^\i.. STAT3. T^mit 

STATS. SmadmTJ«y^^^bSmadl;6^^>/ce5PJ:«9jg^$tt;5^^<C<^t)ia^(Di^® 
<D^m^ffl]$iJ-t-^f^ffi^#i-Si^K(^J;tfS. SANE) ^lIsl»i:bTiM^10-100 

U<f*?&«^§iMNF(;i|^»^2-3 03gj^bT. #M?^lcj;«9lS-^i-§i:J;v\ 'ftfe<^#^ 
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mi^^mmim. &,rmmM. ^t^j^^j. mmmim. ^mmimti:t'(DMm 
'T^^tiz.x^xmm^n^o mim<D7^m^t\^x\t^m±Myi^. yy^m-^^(D 

i/ya-ZV), ^^:2|->'^B^ti^J(^J;tfi. 3}<yy/V'-<— h80. HCO-50( 

polyoxyethylene (50mol) adduct of hydrogenated castor oil) ) f^}£}l*^^\JXhX\ 

m'm^h'ux\t^-rm. ^-Mmi:}£ii^^\-fhf\.. mmminh\.x^M.mmr<-y^jfv 
[0055] iM<o^um^fzm^mummmmm\t. ^^^^(o^H-mzM-^-t^xofa 

[0056] */c. lM(Dm.WMM\^. STAT3. y>'^'fbSTAT3. Smadl^t;?y>'^>fbSmadl 

[0057] STAT3. y>-^^bSTAT3. SmadmU?y>'^'fbSniadl^^b^<e^i¥J;«9j§^$tL5^^J^e 
< l®m<^i^®<^^m^W]$IJ-r5f^ffl ^W-ra^^e^J^SmadlXfiSTATS (CMi- 
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"Lipidic vector systems for gene transfer^dQQ?) R.J. Lee and L. Huang Crit. Rev. 
Then Drug Carrier Syst 14, 173-206 ;>fW^b>®fi® Vol.44, 
No.ll, 1590-1596 (1999)), V>m:^/^^i^^J^^. :3iW^hc2^l/— i^a^-^, ]):^:7:xl^ 

SmadlX«STAT3(C^-r'5T^^-fe>'>^:^y=fp?i5'^:^^K^^JiaiC^At-§#-a'(- 

m:k.\t^ mmMiiL(Dmm^—mmmu m vitro-eite^^^A^^rofc^. m 

[0058] SmadlX(*STAT3(C^-r^T:/^-fe>';^:ty=^p?i5'U:^^K^#^^5^^LT^tfE 

[0059] 4. m^t^i:>tih-tmym.mim(D^mRxjpXxftmmi^mwj^mM^mM-f-^:^ 

^mmn. ^H^i^a^S, STAT3. y>'^>fkSTAT3, SmiidlRXfT^mitSmadl:^^^^!: 

[0060] :^mm\t:. Wlk^M-dK STAT3. !;>'^'fbSTAT3, Smadmr^y :/^>f bSmadl 

[0061] $b lC*fc. ^fclS^g f*. STAT3, y V^^bSTAT3. Smadl^T^y :^^>fk 
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[0062] ^mm<D±m:^m(D-'mmmm{^^^^xm.m'r^o 

[0063] i^-r. STAT3. y:^^>ft:STAT3. SmsidlRm>'m^tSm&dli!}^hti:^mX^m9i^tl^ 

<i^ti:<thmm<^<i^M^mm.-i-^mMm-^ms^^mMir:5o stats, v^^mit 

STAT3.Smadl^tJ«y:/^^l::Smadl/i»^e>^^^S^J:t)i^^$tt§{i^J^^<^t>lffim(D«^S 

[0064] STAT3, y^-^^bSTATS, SxaadimJ^T^mtSmo.dlt^hfi^m^'OWSi-^fl^'Pfi: 
-ttt^tl/^^U. STAT3, y>'^>fkSTAT3. Smadlj5.tJ«y:^^>fbSmadld^^>5iCSPJ:«) 

-Ct.J:V^L, <k'^(Omm.X^^X^^\\ STAT3. y V^>fbSTAT3. SmadmtFy^'^ 

>fbSmadl^^^5fe^«^J;9^^$ti.S^?fc<^^>iaSo<^K^^^-r5tg;^?r^^-o^ 

LT^^t-^r i:;6S-e#6o STAT3S.t5Smadl ©^mSra9^i-S:^&«tti5zE©ffl«9-t? 
y^^>fbSTAT3&U?y>'^'fbSmadl(D^mfi. ^tv-^r'tl.. ^yi^^>fbSTAT3^#:( 

w-h\^xm\^^^mk^\z.xy)^ m%^^^hi)^x^-^. 

[0065] Mi^«^«(D#?iT-e^J}a^J$*bf:i#'^<^STAT3. y>'^^bSTAT3. SmadlRt^^y 
^^^jbSmadl;6^b''iS^J;'?5^4'^§tt§^^^cC<^t>lS^(Di^«(^^m*a;.^lg^i^K 
<D^#^ET-^?iNHJia^i^abfc#^(DSTAT3. y^^>f[iSTAT3. SmadlS.t)«y V^>fb 
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[0066] fi. STAT3. y :/^>fkSTAT3. Smadmu^y V^'fkSmadl;6^^>feSPJ;«?i®*^ 

[0067] *fc. ^fsc^igj*. STAT3, y:/^>fbSTAT3. SmadlJtt5y:/^>fbSmadl*^bJ^^5I^J:«9 

y5/i^;?^(Diimm«f-^^'fe^«^l^^-r^:^cfe<D:3r5/M>li#^i-So 

[0068] STAT3, y :/^>fbSTAT3. SmadmtJ^y >'^'fbSmadld^e>?5J5^ 

[0069] STAT3X{*Smadl0^mSraflje^5fcfc<Df^^<^^J^b-C«. STAT3X{*Sniadl 
<DmRNA(D:^Sia^JO#^(^^*S^#M6*J \^^mX%^-:f'7^-^—n. STAT3X« 
Smadl(7)mRNA(7)— §iSX{*^^<^'^^{-#M6^f-^^-r:/y^^X'r§i^;5S-e#;5>^ 

STAT3XfiSmadlt;i^-r'5^#:>'cC^?r^(f 5^i:dS^tSo :Lfih<D-:fy^'^ 

y>m'fbSTAT3Xriy V^'fbSinadl(^^mSra!l^i-5fc«)(^)^m<^^Ji:LTf* . ^ 

y ^'^^bSTATS^^ (i^^^^/^^^^-1':^7^:^'yc2>?-) ^U^^y ^'g^'fbSmadm^ (;?7 

[0070] ;*i:|ieg<©=ar5/h{i. ^felJl. iS^te^i^S^^. DNA:^yp<7— RNase-free water. ^^5/ 
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[0072] "hmmWiZ-^^^X. ^h\C^ Mlt^ttfcZl^^i*:, 

'^Ay-eijj;V^(ELISA-C, STAT3, !J>^^>fbSTAT3, SmadlXt^yi^^'fbSmadKZ)^ 

[0073] $^l;iSiJ(D^^(c:JoV^T. ifmn(n>^^yV\i~. ^-fe^J. 3©^^b;!k^;4c. ^^5/ 
mbWSx-^. STAT3. y>'^>fbSTAT3. SmadlX^*y:^^>^^:Smadl(^>|§m^a!l^i-5 

[0074] i^JLT. ^^Wi^wm^\z.i.<>x^wmiZM'm'^. f^^. zjc\^h(D%mmt. 

i6 IJI. AGEsMS$tvfc-^!>:?^<^P<i^>'^l>Amj:9cDNA7^>^7y-^«l|L^^ 
:45:^!i^"eriYeast one-hybrid system;SrfflV^, 7^3/7^— J;?)#Mfi<J'fcte^HT-tr3 
— Ki-^^o— :v-Sr^^L. ^0^13— :ydSSmadl<^=i— KbTV ^^^^^IH^bfCo 
Smadl©Col4:7'i3^— iS'— -ggi^-^O^-^^in v\yoX^^^^fz.mz.^ ^vi-^^l^-^ 
mtmW:i.Cm>) SrtT^JCofCo etI^b}/5:DNA^i»®lLCol4<Z)yi3^— i5rw-^^^;§.pCR 
X^mU^o triSmadl^^cf*. AGEs^a$tT./ciNflJ9aj;t)#yS:CIV-l§i5^'Sr'^tP:J'i3'x' 
^i/^itl^$-frfc(lIlA)o BSA*!ifa$ttfc*HlJia-Cf*it|^LJfe;6^ofCo Smad4t>*:rc 
CIV-lg|J{S(Ci^'^i-;5^i:^miilbfc(llIlA)o^{-Col4(7)te^?S'l4^l/^--i5'--T 

m^mxaAAl^-^^—bm^COSimm^m^^XU-z^ *-r. western blotfJlJ;^ 
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>fkSmadl (pSmadl) ^^WLfCo m^mSmadl(Dm^MA\MCo\4mB, (Mock) <D 

V^^So o^t), Sniadl«Col40^^^S:PiSLTV>So 
[0076] Smadl;6SAGEs(z:J;«9T5/^l/^aLl/— b$tfCV>5(Dd^^?iS-f-'5^Je)(-. AGEs# 
1ST • ##^T-e(Op<i^:/d(S|> AJNBil& WSmadi(D|Sm$rllS-<:feo AGE#?iTt?« 
Smadl<?5mRNA»f*S^6^(C±#Lfc ([ll2A)o IIIillvlCol4(OmRNA^Smadl(D^^ 
;6S_h#i-:5C)^/^9WHC_b#Ly5:o b;&^b. BSA#?5£T-ri^Smadl<Dfe^tjCol4<D 
^^^'fbbJfc^^ofCo Smadlfty V^>fb$tt. :^f^lC#«lL;^e<jafe^^<Dfe^^fS 
IS^-r^:i^-e^^ttTV>^(ll) (12)o t^oT. ^{C;2|s:^?g#f>f*AGEs(e:<t«5 
Smadl(Dy^^^<k:J8iU?ml^(D^l!J;65^#^^^t§J6^i:V^5*^;^i^^=¥'>A^ 
-e^f^bfc(ia2B)o mRNA(Dj^^^— iScb. AGEs#^T72NFP^O^*r*jNflJiS«lC 
^^6<Jl-#lSbfCo ^bfC. AGEs#??ETl20^ra<Z)j#*-eSmadl^pSmadlO;KP^ 

^flfz^ BSA#li T-e<D^#-e«:Smadl irpSmadl t^-fd^Ld^^m 
b?feV\ nm^/^CEs^mM^(r>^mMU-i.Sma.d\t^Smadlf>^m^hnfz.^^. BSA 

AGEs#?tT(C*5V ^TSmadl<D^3Sa:jtitlb-CV ^5:i^^^"ro 
[0077] AGE^^tt(DCol4(^jg3illJ0^SrlS^:^hi-5i^i?'"^/V'e^^-t?(DSmadl(^mStt^ 

bfCo Smadl<DAGElCj;S^^}*T:^^-fe>';^a^^^O#lt{Cj;t)^<?^^bfc;55^ 3 
Vho— /^:^y=f#:eET-e}*t^^L?'^d^ofc(45P^N'5^^^y=f) (EISA. B)o ^LT. 
Smadl <©P1W{J: J;«)Col4<Dja5ilMm;i5^L<^^^Lfc:o Smadl<D5>^-^5/^:^y=f 
Col4(D^^{C(i^#b7fe/6^ofc: (IEI3C) o ^tvbt^T"— iJ'f^SmadlyiSCoWtD^m^J^ 
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■^sci^fi-e^^^s^ ^B5f*-r^Cl^^S-et/^V^^i::^)55gt>/{l^^^^oTV^§o (1) (2) 

(Dm^^ti^mWu^^T {-*5V ^T^^^) ibtlfc(DX\ Smadl ^mjIpfO'^WJECOff fc 

5^#^^*P<i^>^!>A^|}a{C*3^t5activin-^ecepto^ liked kinase l(ALKl)(Dm^^M 

^fz.o ALKmTGF-^^mi^^T^V—CO^>^<^M(7)l^X:h<0. Smadl ^SmadSSr 

wmmz-T^m^t-r^m^Ti^h^^ ALKmskmp%]^ms^x^<mm^xm us) ( 

U),SkW<D^^t^mmzm^Xh^t\^iytlX\^^^(15) (16)o ALKKD^mti. 
Os\er-Rendu-\Vehermi^mtVXh^hfV^^^znmB\i\i^Sk^^miSLWt!^M^ 
^fcf (l7)o ALKHiTGF-i3;e)^e>(^i/i/-t-/l-?rSmadl^irrbTe^b. TGF-/3S 
iS^4Jt^^^S^<D|g^H^b■rv^Si:V^5S3£o^^;^sfeS(l8) (19)0 ^|5:^P>g#e>f*. A 
GEs*^ia$tL:^i^>=¥!>A^J9a^C^3^t^ALKl<D|g^;SrRNase protection assay}* 
*3j;tAVestem blottingfe^fflV^T^^^■=p;i^^lRNA. i5':/^^^®<Z)ii^;^^t^aiLfc( 
T^-^^i^^-f )o a^f-. th(^»^#!ttW3m(C*3ttSW^^f*^T'<?5Smadl:}3irj? 

Smadl/ALKl v-i/i-zV^j^^ t-M#y&Sfe§;i^^^l^bTV >:5o th<^«ifM5lra14W3S 

*S^^^Smadl*5j;t)?ALKloBI'^^§g^,;&^;ib/jj}tnf^J5;^jfe^^9ffo 
[0078] -^'i':^-e<DSmadl iie^^-c^^^fi^J^'im^fiJl^ {^^V ^Ti6:5Ett-efc§^^;6^b. 

^SaiCj3tt5ifi:^ti(Z)fcfclC, SmadKDin vivo-e<D!^SiJ, i:•9t?it^^A^^:oV^T^*fc 
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^cW(^l§^{C^oV^Tm^T'fe^^V^^tlTV^§(21)o l.i>^U Smadlf^adult mouse(^ 
^^#:-e^^|§^^S^^>n^/^V^(22)„ ^OJ^Tadult mouse-eSmadl<D|g^ 

smadmm.(Dm^mti:±^. coiA(Dmmmm^mmu smadintm^m^tEr-^i-^ 

T/v:;^5>'^;5S43t5J;t)|^;tifO^0»i{C®#:5fc86.Smadl{**tM5l^141?5S 
M^^J:-^—:^—i^^J:^X-h^% l:3£(7)#^TALKl;55Smadl^^^^bTTGF- jS <D^>i/ 
•^/V"(S5^^#^i-^:i^3iS;^$ttfc(18) (19) o t*eoT. ^mmmh\t.'^^::^<D:^^l^ 
=¥!>A^Jiai:tbO'^m)J^-e<^ALKl<D^m^^^f^b^o ^<^J^:^x ALKliiSmadlf* 

m^K^-a-^jsc^f&i^i-o/i^iss (1), ^<D^mt.wuwAm%(o±.m^AGEs(D 

*>5(23) (24)o «l'fkf-J;>)=i7-y>'>6Si5^n^y^^j5^bttM0!>fb?ri-i-*-5(25)o 

w^{;ii«9aft¥3iiQ$ti.Tv>^(26) (27) o co\m.isL*^mmim<D^m^m^m^x 

ALKl/Smadl->i/':h/V^SM^;6S)^m^i:^'fbOr^;^-e. ECM^jgpmm^-ar^S::^ 

[0079] AGEs#?iTl--C^*b:rc^f-:/=¥'j7AJNBJ!aiJ:*3tt§mRNAO|iim*^BSA 
#^£TTC0i§«p<1^^^=¥'?i=^JMJ!S<^^t^i!Jt|5^Lfc (Els) o AGEs#?£T-ef± 
BMPRIU BMP4cO^*;^e^^Ji3^;6S^i6P5n^o Smadl<?5te^S(-;*C^^ce^»J{*^ 
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[0080] *fc. mmm^^mm^(D^^BMP2^^zn:^^iyyti>yhmxm^\^fct^^. 

[0081] *fc. TGF- jS i^i!^^McX^^i^^mMi^^mMP2^XXMMP4^>^<^<D^m 

^j:m^fLm-dmibhtim7) . tgf- js i^i^-r/i^^m^Km ^x^'t-m^Mm^^ 
[0082] mmicm\.^t:iuuyi^m 

Cell culture 

E^/^431^<D-s'->;^ (C57BL/6JxSJL/j) (D W*^^* 5l5(Dp<i^>-:¥!>i=^JNB^^ 

^tiib. !^micm^\^fc:^m\^Ut7!)^^x^'^>^^J>>mMx;h^:Lt^m'^l^ti (si 

)o P<i^^^^^7i^jHaJlfat5fe{ilmM:^^/^^5V, lOOunits/ml ^<:=^->])>'. lOOmg/ml ;5<.M/ 
yhN'-ri/V. 20%FCS^;(ni^-CBi#«&(ib^i>^^i^fl&^mS7nm^Sr^;(lPbySiF12^«& 

tii^<D-'Wt^fj:mm^mtcl.f:i (S2) „ AGEs^fcf*BSAMa^iJ^S^f (^#^bfc^ 

cDNA library construction and Yeast One-hybrid screening 

AbfCo Yeast One-hybrid screeningf^MATCHMAKER One-hybrid(Clontech, Palo 
Alto. Califomia)'¥5/hJSrfflV^-Cff'fco:^o -v«j7^S5(5Col4ii^^^027bp<D^>'^Ay 
f — hBB^J(TTCCTCCCCTTGGAGGAGCGCCGCCCG : CIV-1) (BB^J#^14)^ 
^©(^integration and reporter vector-CfcSpHISi (MATCHMAKER 
One-hybrid(Clontech, Palo Alto, California) l^ytf^pLacZi (MATCHMAKER 
One-hybrid(Clontech, Palo Alto, California) (CO/^V ^-eCIV-l-pHISii: 
CIV-l-pLacZi^^i5'— trf^^U. ^tl.triij^>fbb-CSI«:t*YM4271 ( 
MATCHMAKER One-hybrid(Clontech, Palo Alto. California) (D^-fe^fCjfAbfCo 
ClV-l-pHISiiCIV-l-pLacZi^if Abfc^S^ffi V ^XAGEs^mVtc'^^:^^'9->'^ 
!^i^jN8Jia**<^cDNA^-Cy7y— OOne-hybrid screeningS:tT''.eofCo 45mM 
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7-1,2.4-hyTy— 7H3-AT)€r^*PLfcSD/-His/-Leul#ftfe-eJl^i;^W':^;5'n— i^^Sr^ 
^LfCo ^W^^^—>^f^<tM^ & -galactosidase filter lift assay(Clontech)^tT 

m^fmm<D:=ixi^—x.^mm^fz.z^y::^^Y^i^mm (dhs a ) 

Chip assay 

Chip assay }iLuo(S5)(?D;^^(Ctt^ofCo ^Sinadl^<*:, ^Smad-4^^ (Santa Cruz 
Biotechnology, Santa Cruz, California) , =3:/hi3—/MgG^^ffibT4'C'e;^—^^— 

-GGAGCTCCCCAATTTGTTG-3 ' ) (iB^J#-S-l 5) . 3 ' {BJ (5 ' 
-CAGCCTCCGCCTCTTACC-3') (BH^J#-^16)-CfcSo PCR0«^}*T:>{fa~x^y 

Reporter assay 

1.3X 10^ COS7*fflJfa^lO%FBS^^iPLfcDulbecco<D-Y— iJ^/Vi^«&(DMEM)^ffiV> 
XG'Kzfl^—V'^m^Jnio 8NFK^l<:750ng<DClV-l-LacZtl^»<DSmad-l^|a^ 
oiA/fc-^i^iJ'— . fe^V^^^^?--efe§mock-<^^5'— ^[^Nf^AbfCo ^bT. F^gP^ 
:/hn--/V^bT75ng(DCMV-LUC(CMV:/n^— OT^jKtC^/Wv^:7ai^— ^it 
^^^^o;5iV^fct>(0)t)^AbfCo ^AtJ:«:FuGENE6 (Roche molecular 
biochemicals, Indianapolis, Indiana) ^r-^fflL:^ 48^^^ (31 j^JiaSrreporter lysis 
buffericmUXL. j3 -:ff/V^h-y^—^m\^t7l^-y^^9—^mii^^n^tl jS 
-galactosidase Reporter System(BD Bioscience, San Jose, California) ^Lucifarase 
Reporter Assay System(Promega, Madison, Wisconsin)^fflV'»'CS!l^L% i3-;^7^h 

RNase protection assay 

gE^(S6) ICtt^V^RNase protection assay^^T^ofCo 

:Z(DTiy±4i:i^^^tL:fu—-:f(OMMmM'tAcc No. U58992<D1172-1433(DgB^J'T? 

cccaccacc gtctgcaaga tccccagcgg gtgcagcttg aaeiatcttca acaaccaaga gtttgctcag 
ctactggcgc agtctgtgaa 

ccacgggttc gagaccgtgt atgaactcac caaaatgtgc actattcgga tgagcttcgt 
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gaagggttgg ggagccgaat accaccggca ggatgttacc agcaccccct gctggattga 
gatccatctg catggccctc tccagtggct ggataaggtt ctgacccaga tgg 
(BH3?iJ#-^17) 
Western blotting 

^i^:^=¥'^^J^JB&^AGEs*fc}**j-figi:LTBSA:i^T-e72NFKi^^b:^ Sample 
buffer t;i^J!S^[ElllKb. SDS-3f?yTi5^y/l-T5:Ky/va^^«J-efl|^L. ^bn-fe/Vn 
—:^m^-:rxivy--(l^^\.^ 50Ht^f^Lfc^Sraadl^#:*5j;t)«$n:pSmadl^^ (Santa 
Cruz Biotechnology) ^WJ^^^^ enhanced chemiluminescence detection 
systemOnvitrogen, Carlsbad, Califomia)'T?^tllL]^ 
Immunostaining of cultured cells cytosections 

i^^jNBiJS^4%/-?7Ja^/VAT/W-7^t:KT*@^b. lOO^t^^f^Lfc^Smadl^ft: (Santa 
Cruz Biotechnology), 10(Ht#^bfc^pSmad-l^#:(Calbiochem)Sr^fflbfCo 33 

(Olympus, Tokyo, Japan) "CM^L'^o 
Smadl morpholino eintisense oligonucleotide 

Smadl (z:*fi-525itS<^*$<DT>''^-fe>^:^y =?^-^^Ufc (Genetools LLC, 
Philomath, Oregon) o ia^J{*5'-CAAGCTGGTCACATTCATAGCGGCT-3* (BB^J 
#^13) Tfc^o ^M^bT-^^:^y =^5 ' -CAtGCTcGTCACATTCAaAGCcGCT-3 ' 
(ia^J#-^18)S:^ffib. |!E^(S7)Ojl«9in vitro RNA transcription^ff^feofco 
Histology 
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^Smadl^^^C(Santa Cruz Biotechnology)*5j;t)^^LKl^fls:(R&D, Mickinley Place, 
Nebraska)^-?fe^^^LT^^^fe^fT^^ofCo 

lfflJia<D^tb^n(C33ltS#mRNA(D|gm*^Agilent Technologies Mouse cDNA 
Microarray VAt^m^^^XM^l^tCo 

mmm2 

[0083] ^mi^m^mms^^mm (ecm) (Dmm^i^mMicxoxii^m-^nhti^o ivm^^ 
-y>-(coi4) n^mi^mmi^i3\,^x. m*.vfcECM<D±mti:mf^^^7^(Di^x^ 

^U^/VX*m^VX\^ ^^^^^Ut (A8) o Smadl {*T^K<D;^6<Jjt^^-^i/i^'^/V 

^mmBm-r^o m^ti:t^y':t:^^^^i^(A9) . ^^^\:(Dm± (aio) . im=iy—^> 

(All), ■^LTW^m(^jiMWa6*J{-M^-e$?^(A12)„ ^fhh(D^M.mmaidl 

7!)^^mwmit(DmmKm±fs:M^^^^^^m^xh^^^^^\^x\>^o 

Signal transducer and activation (STAT) ^>'^^:^^f*:/t<$^0^^-1'^;&^>'tii5iH 
^^Oi^^-^/V-^^^filiB-^LTV STAT3(D?gtt>f[i PDGF;5Sf|^-t-;55>^^j£ii(7) 

fi^?feS$lJ1®ia^^-eSb^(A13)o Nakashima^>f*T:5<.hr^^^^^(D5>'^k^c43V^T. 
(D^TiJ^^^— iS?— -C*>Sp300;65STAT3 j3j;U«Smadl^i^S6<Jle:+H2f^fflb, i^V > 

xm^mm^<Dm^(D^mt7!)m%^^^^\.ti (ai4) » ijJi±<o^^;i>^e>. 

PDGFdMf-i^=3?!>A}Mjl&<D*im(^:*3V>TSTAT3-Smadli/i^^/VfeBSSS?r?£14 

^t\^^^m.n^±xfco 

^^^fiM<b<^M;^^flfifii-'5^/i?'':^y^^a0i^^;loV^-Cin vivo, in vitro-e^^f^fb 
[0084] ^§l^^;Ifflv^fr'Mas^>:H•^ 
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Animals 

Induction of Thy 1 glomerulogephritis 

mmm^J^^-^l^^^J^mMi^^'mi^^i}^ (Thyl GN) ^^^^^hThy-l.l^/i^n- 

^m<D=il^h^—/l'tVXm^Vf:Lo 

Protocol of treatment with anti-PDGF iS -R antibody in Thyl GN 

:h/VjftPDGF /3 (APB5) -^r^^PDGF jS 

/^^^^(-*3{t§*t*n:^^f*in vivo, in vitToX!^m^m^^thX\^^^iA16. A17 
) o h APB5 (ffl'f b^^BFf • m; 1 1 # -imorWic f;i j; «9 li#^il v 
APB5^llCT-ryi5''Y:/oigG(a>f[:^^0f-M>li|#-^<orif:icl3:J;l9li#^IS 

V^fc)€^4OO;tg<5o.^Th5^1.1(7)S^(O0)J;9SB|gJlSl^lg^U 1, 2. 4, 6. 1 
2 B ^ (n=6/P) (cM^UfCo 
Histological examination 
Light microscopy 

Immunohistochemistry 

smadi icov ^xm^^fci^ f-. :^^i^yrmxm:^\^^<9':^^:^'^mi.fdmt)T-^mm 
^iyy—if^m^mi.tio ^^m^^j:m^^m<tiibiz^ m)i^mm(D^^mikm 



wo 2005/026344 



38 



PCT/JP2004/013124 



^PCNA^^^i:(l:200^5^). ^itCol4fei^(l:200^3i^). ^Smadlfei#:(l:100#3^) (i^ 

>mm^M(DAB) ^fflV ^T^fe^-^fCo y^^^kSmadl (pSmadl) tV>mtSTAT3 ( 
PSTAT3) K-^y^^Xm^^fcibiZ^ m)i^W^m)irm^mMOCT=x>^^<'^>h^{^4 

/wx^fc. ^^T'^T-r, USA) ^z.^mL^f^m\^fcT±hl^K^Jh.mmw^^\^fco ^nmm 

rtHli-^/V^^^V^— ^'^^^SL/Co ^>T-{*PCNA^|^#(D;^feT*ttpSmadl 
^^^(l:100^f?) (;^;/Vtf:^<5rA, ;^y:7;^-/kcr:T. USA). ^pSTAT3^^(l:100#^ 
) (i^>'^5^^5^/^^^M:^^5^yT3^;>^)^-^^^^^LT^fe^^fe?^^TJ&ofco ^l^trP 

Quantitation of light microscopy 

Quantitation of immunohistochemistry 
PCNA : itmU-CV ^^mS^ (PCNA|^ttjNBll&) ^^M-rS^i?) tc, l;^;2f5:{-o#50<D 

O^p^fit^^mbfCo pSmadl:pSmadl(D^m^^»i-Sfcie){^. *^fls|BlJ5^^{c: 

Mir^hpsmadimi^mmwii^fimu psmeidm^mm<Dm^^nmi^tio coi4. 
smadu pSTAT3}j:ov^t:. mn±(D^mi^mMi^m^ML-x. -^^^JVit^-^y 

Cell culture experiment 
Em^cC4M«^0-^!>;^ (C57BL/6JxSJL/J) X^mmi^fc^mi^X^ . Wm(OijWi (A2 
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•^ly^^J^^mM^^Aycm. ImMiifjU^?.^^ 100^iiL/ml<D^::^-y]}>. 100mg/ml<D 

p^Mx:/h-v-ri/^, 20%^->m}^skm (fcs) ^mni^tcBmm (m^b^mmmtFum 
i^?^-^>^^j>^mB^kvx(Dmi^izhx}^iE.^ti (A22) o mm?^^>^^j»mj^mo 

%FCS^mMVtiBmmX100mmn(Dl^mSSLKmt^tlfc. 2mm^K. 0.1%BSA^ 
5ng/mlOPDGF-B (;*/Vtf :^>JrJ^) ^Mk.. ^btClOOng/mlOAPBS^fcfi^Vhin— 

Cell proliferation test by BrdU ELISA 
?^^^^^^J^m^(DmMl-i. mS^mM^^M-r^tlib<D, DNA-^^0|^(DBrdU|fe 

^—i^-Y— i^— > USA) iZX^XhWiMl^tCo BrdU ELISA(*^5/hMat7nCON':=:3.T/V 

FcsmMvtcB^mxi&^mim^. :t—^<^—^4hx-:^u—hi^mm^'&tio mm 
^mm^j:o.i%BSA^mML.fcBmm^^m^2 0 ^fis^Jt^flgf;^©^. ^(d^. 2%fcs 

. 5ng/ml<DPDGF-B, 10mMBrdU^^;!nibfcBitK&t^iSiL. 100ng/ml<^APB5<Sr^;tlP 

m^i^ti^. mwm^i}\i:k.xi5^mm^. mmmxRm^^^'^tio 

A50nm(Dm.^m^690nm^M^mMtVXEUSA^U—hV--y—Xmmi.tl(^y^ 
y<^yty^y}^y^^hV—^. ^])y^^V=.T^ USA)o :/^i^i^f*100iLt LOBrdU 

Western blot analysis 
i^^$tl.fc7«f-i^=¥!>A«ffliiS«0.1%BSA^;ljnB;^^-e24^^|lll^^^tLfc„ 100 

ng/ml<DAPB5:^fcf*=i>'hn— /WgG^?^j!jPbfc5ng/ml(7)PDGF-BB-C\ J^^^IS^ 

lCj;f95>fllL. c:^hn^/H3— ;:^M(Ch^>^7T— U 1 : lOOOl^r^KifipSTATS^ft:, 1: 



y/O 2005/026344 



40 



PCT/JP2004/013124 



Cell Transfection 

fc:fy:^^VmacMe.BromheTgiti^yi^yz^^--±m(^WM\^X'Omm^tlti (A23) o 
7<i^:/=¥l^'i^^Jia (60mmi^#M) i^m^m^fci'ih^^^^^h^:ffT^:/mTAT3 (8mg) 

c^^T/V<Dji«5lC^AUfCo emm^. mi&^i^M^mi60% DMEM . 20% F12. 
Statistical analysis 

^-C<7)fli(i5pi^<fi±SE-e^L. Mann-Whitneyy^/^-^^P^MJ^/iJ'jl?^. ^l^cf^t^J^ 

Mli5il^:i^^it*P«i^^=¥e7i=^^|ai^a^^*5{tSSInadl mRNA^mT^-i^^Oi^ti-^ 
^te:«t:K^^^fflV>^ :fe^;mj^-feOje*>fk^^^#:<^Smadl mRNA^mfi>i-ffiI 

ANOVA^fTo^^. ^^mJtifeL^o P<o.05^WitM*>«9^U:fco ^f-ii-^T^F 

[0085] ^^MS 

Morphological changes in Thyl GN 
Thy lGN-e«:. ?i-^:y^^^Ml^(DmMf>^mi^2 0 i d-fe^^^Oe B @ ■C*:^^?'^ 

•9. 12 0 @-eM#^bb/co lll9fe:#5^o6B s<Dft*6^^ce3fe#mm^^^^i-o 

Thyl GNptt*^#:r^®>?iSii;!,pb, ^tLfi6 0 S fCt°— i?§riffix.fc:(|l|9B)o 
iiiia<Dii5g«PCNA(7):fe^^fe-CfP#bfCo PCNA^t^jilJiS^iThyl GNp-C®* 

{;Ht;!)PU 6 0 g lJ:ft:'c^^JtCofc(ig9E)o 

Col4{^^^^^>^b^-*3V^TECM(O^M?'c^fll^^5><^10T-fc^o Col4}i. 
^;^$>fc;ii^ofc(ia9G)„ — ^.Thyl GN|^-t?^*i£3iUfcp^1^>'^!^A|fP5>^^:3*V^ 
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Thyl GNTf*. *^#:-ePDGF-B. BDGF j3 S^i*:^>#ic(C^t4^^b/c(|2I10) 

Anti-PDGF /3 -receptor antibody inhibits both glomeruleir cell prolification and 
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